Nicotiana glauca (tree tobacco) is a small tree or shrub found in low-elevation areas of Arizona and Califomia. 3 This plant contains anabasine and nicotine, which are related pyridine alkaloids that can cause death or act as teratogens when ingested. 1 A case of Nicotiana glauca toxicosis in a herd of cattle is reported here.
A 12-month-old Holstein heifer that had been found dead was presented to the California Veterinary Diagnostic Laboratory System at Tulare. No prior clinical signs had been observed. This animal was one of 45 heifers that had been on a native, unirrigated grass pasture for 6-8 weeks. Three weeks prior to presentation, 250 gallons (960 liters) of a liquid protein supplement had been made available to these animals. At the time this animal was found dead, 3 other heifers were ataxic and depressed. The liquid supplement tank was removed, and affected animals were treated with tetracycline. All 3 animals improved within 6 hours and had completely recovered by the next day.
A necropsy performed 8 hours after death on heifer no. 1 revealed mild bloat and a ruminal pH of 5.0, which is indicative of bacterial overgrowth during the postmortem interval. The rumen and reticulum contained numerous unidentified irregularly shaped leaves in addition to pasturerelated roughage. The lungs were edematous and congested. A mild, multifocal, suppurative rumenitis was present histologically. The lungs had evidence of peracute aspiration pneumonia. The brain had normal cholinesterase activity for cattle (4.1 PM/g/minute). The rumen contents had a normal ammonia level (220 ppm). The vitreous humor contained a normal level of nitrate (< 10 ppm). The liver contained no lead.
Two weeks later, 3 more heifers from the same pasture developed mild colic and anorexia. One animal died, 1 recovered, and the third, a chronic poor doer, was euthanized for necropsy. No gross lesions were present in this 10-monthold heifer (heifer no. 2). A mild enteritis due to coccidia and a moderate, acute nephrosis was seen histologically. The cause of illness could not be determined. The owner submitted branches from bushes that the heifers had been browsing on in the past. A field visit revealed abundant growth of bushes with yellow, fluted flowers and dark green, leathery leaves (15 x 2 cm) with smooth margins in areas along cattle foot paths to the river, along the river embankment, and around the shaded areas where cattle congregated. In all areas, evidence of ingestion of the plants (broken branches, leaves stripped from one side, etc) was present. Comparison of the fresh leaves with the partially digested leaves found in the rumen of the first heifer revealed that they were the same plant. The leaves subsequently were identified as belonging to tree tobacco, Nicotiana glauca.
Leaves, urine, and tissues from the 2 animals were analyzed for nicotine and anabasine (Table 1 ). Ten grams of each of the samples was made alkaline with 10 ml of 1 N aqueous sodium hydroxide. The sample was homogenized for 1 minute with 100 ml of ethyl acetate and 50 g of sodium sulfate. A 30-ml aliquot of this sample was extracted with 15 ml of with a stream of nitrogen at 40 C. Toluene (0.8 ml) was added, and the sample was further concentrated to 0.8 ml for gas chromatographic analysis.
The analyses used an HP5 890 capillary gas chromatograph with an HP5970 MSD mass spectrometer. Two microliters of extract (1 g/ml) was injected in the split/splitless mode on a 12 m x 0.2 mm x 0.33 µm HP-1 capillary column. The carrier gas was helium at 10 psi head pressure. The temperature program was isothermal at 60 C for 0.5 minutes, followed by a temperature ramp at 10 C/minute to 200 C and then 30 C/minute to 290 C. The temperature was maintained at 290 C for 8 minutes for a total run time of 25 minutes. Injector temperature was 240 C. Anabasine and nicotine levels were quantitated in the selected ion mode using ion masses of 84 and 133. Full spectrum scans were used for confirmations. The N. glauca plant analyzed in our laboratory contained anabasine and a relatively smaller amount of nicotine. Nicotine was not detected in any of the samples taken from the 2 heifers. Anabasine was found in the liver, urine, rumen contents, and leaves from the rumen of heifer no. 1. Anabasine was not found in the samples taken from heifer no. 2; therefore, a definitive diagnosis of tree tobacco toxicosis could not be made in this heifer. This animal was euthanized while only mildly ill; the anabasine may not yet have accumulated in the tissues or the rumen contents may have been collected from an area in the rumen that did not contain the toxic plant.
Over 60 species of Nicotiana contain 1 or more of the alkaloids nicotine, nornicotine, anatabine, or anabasine. 1 Nicotine is generally considered to be a stimulant of the autonomic ganglia and skeletal neuromuscular junctions. Although low doses of nicotine do stimulate ganglionic response, high doses block ganglionic response. 1 Clinical signs for nicotine toxicosis include tremors, weakness, and recumbency. 1,13 Four of the Nicotiana species (N. acaulis, N. glauca, N. petuniodes, N. solanifolia) contain anabasine as the major alkaloid. 1 Anabasine is a nicotinic ligand that binds to nicotinic binding sites. 8 Although anabasine is not as potent as nicotine, it causes a greater depression of respiration and blood pressure in rats than does nicotine. 8 Anabasine can also moderately inhibit acetylcholinesterase. 4 Clinical signs, including weakness, ataxia, tremors, and collapse, are seen as soon as 15 minutes after ingestion of plants that contain anabasine. 7 Death is usually the result of respiratory paralysis. 3 Anabasine toxicosis has been reported in humans, pigs, goats, sheep, and cattle. 2, 7 Congenital defects may also be seen with anabasine toxicosis. Cleft palate and multiple congenital contractures, such as torticollis, scoliosis, lordosis, and arthrogryposis, have been observed in goats, cattle, pigs, and sheep after the dams ingested plants containing anabasine. 5-7 Fetal movement is significantly reduced when goats ingest N. glauca between 30 and 60 days of gestation. 6 Fetal movement during certain critical periods of gestation appears to be necessary for proper skeletal development. 6 The mechanism by which anabasine affects fetal movement is not known. Because none of the heifers in the group discussed in this paper were pregnant at the time of exposure to the tree tobacco, future congenital defects were not a concern.
Nicotiana glauca toxicosis should be considered as a differential diagnosis in cases of sudden death and in cases with clinical signs related to neuromuscular depression. A presumptive diagnosis can be made by finding remnants of ingested plants. A definitive diagnosis can be made by testing tissues, urine, or ingesta for anabasine, using the method described.
